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(57) Abstract 

A system (19) for inkjet printing of CDs comprises loading the CD into a rigid carrier (11) with a cavity which holds a CD flush with 
the upper surface of the carrier, passing the carrier past the inkjet printing head and printing the CD, and emptying the carrier. Loading 
and emptying may be automated. The carrier may have doors for releasing the printed CD in an automated system. A printer designed for 
printing paper may be adapted to operate the system while still being capable of printing paper. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuan ia 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


1L 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cdte d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







)OCID: <WO I ^ 



WO 99/52713 

INKJET PRINTER FOR PRINTING COMPACT DISKS 



PCT/GB99/01151 



The invention relates to inkjet printers. 

Inkjet printers have conventionally been used for a variety of applications, from printing labels, 
articles and packaging directly, to printing standard paper stock. 

The present invention provides dual purpose inkjet printer which are suitable for printing both 
standard paper stock and direct printing compact disks ("CD"), and further provides a method and 
apparatus for printing CDs. 

Compact disks have generally been labelled by using expensive printing processes, such as by 
screen printing, or by printing labels and adhering them to the CD. The former is unsuitable for 
domestic use or for small scale production of CDs. The latter is unsatisfactory because the labels 
must be precisely aligned in high speed drives to avoid unsuitable vibrations, and because the 
labels may become partly detached or buckled and interfere with the drive machinery. 

The present invention provides a method of printing CDs in an inkjet printer, comprising loading 
the CD into a feed carrier comprising a substantially rigid holder having a substantially planar 
(upper) surface, the surface having a cavity adapted to receive a CD so that the (upper) surface 
of the CD lies substantially flush with the upper surface of the feed carrier, mechanically feeding 
the feed carrier (with the loaded CD) past the print head, and printing on the CD, and thereafter 
emptying the CD from the feed carrier. 

In this context the term CD is intended to include other similar subject matter and in particular 
other type of similar recording medium such as DVD disks. 

Preferably after such printing the printed CD is lacquered in order to protect the printed surface. 
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Preferably the carrier is in a form in which it can be used with standard inkjet printer engines, in 
particular such engines which are for use in printing sheet paper stock, with little or no 
adaptation. For example inkjet printers for printing on standard sheet paper stock are widely 
available and thus the engines are both well developed and reliable and are available at a very 
low cost. One aspect of this invention is to provide a method of printing CDs which can use such 
engines, comprising the print head and associated paper feed rollers and preferably the associated 
control electronics with no or little adaptation. 

Conveniently the feed carrier is in the form of a planar sheet, for example a comparatively thin 
planar sheet which is sufficiently rigid that it does not distort out of its planar configuration 
during the printing process. The carrier is designed such that the CD is held with its upper 
surface substantially flush with the upper surface of the carrier, and is supported so that it is not 
susceptible to any significant movement within the carrier. Generally a suitable carrier can be 
based on a carrier which has a circular recess which is complementary in shape to a conventional 
CD, and permits the CD to fit snugly into, and flush with, the surface of the carrier. Preferably 
the carrier also has additional means for restricting movement of the CD, such as by suitable 
surface treatment, by rubber supports or by additional clips or fasteners. Such additional means 
should not protrude substantially above the upper surface of the carrier. Preferably such a carrier, 
together with its contained CD, can be passed through a standard print engine for paper stock, 
between the existing printer rollers, on only a slightly adapted roller arrangement. Clearly this 
applies only to those rollers within the print engine which are in a substantially in-line 
arrangement. 

It has been found that, in view of the very high degree of precision required in printing high 
quality prints on CDs and the very small amount of movement which can affect the consistent 
quality of such printing, that some means are required to additional "fixing" of the CD in addition 
to the snug fit recess. 

The central area of the recess is conveniently removed, so that the CD is supported on a rim 
around the edge of the recess. For example, a circular hole may be provided through the planar 
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earner. This facilitates removal of the CD from the recess, because it permits the user < 
equipment to press upwards in order to release the CD. 



The carrier is generally substantially rectangular in plan view. 

The carrier in accordance with the present invention must be substantially rigid in the region of 
the disk. Preferably it has a rigidity in both directions (lying in the plane corresponding to the 
plane of the CD). Conveniently the carriers have been made from anodised aluminium alloy, for 
example 6082-T6 hard aluminium. Preferably however a plastics material is used because it can, 
advantageously be mass produced more economically. When plastics material is used it may be 
desirable to add further rigidity by adding longitudinal ribs at the underside of the carrier, in a 
position which is complementary to slots or recesses in the paper support members of the printer. 
In this way greater rigidity can be introduced without adversely affecting the printer performance 
with paper. 

The carrier may be provided with ejection means, which allows automatic ejection of the CD 
from the carrier or means for facilitating the emptying of the carrier. Preferably the carrier recess 
in such a case is in the form of a simple disc shaped cutout from the carrier and clamping means 
are provided substantially within the thickness of the carrier for holding the CD in place. Such 
clamping means may be in the form of cams abutting the recess, so that on activation the cams 
rotate and part of the cam surface presses inwardly into the recesses. Such cams may 
conveniently be spring loaded in a "secure" position. 

In a further aspect of the invention the feed carrier comprises a substantially rigid holder having 
a substantially planar (upper) surface, the surface having a cavity adapted to receive a CD so that 
the (upper) surface of the CD lies substantially flush with the upper surface of the feed carrier, 
the cavity being in the form of a bore which passes through the holder. Preferably the bore is 
closed off at a suitable position, conveniently its lower end, by doors which can be opened to 
permit ejection of the CD or emptying of the CD out of the carrier. The doors can form the 
whole or, preferably, part of the lower surface of the cavity, for example they can form flanges 
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Preferably such a carrier is in the form of a generally 



Where the feed carrier is in the form of a generally planar sheet, it has been found that doors 
comprising thin planar, shaped elements can conveniently be hingedly secured, to the bottom 
surface of the planar sheet, so that they partially cover the bottom of the cavity. Conveniently 
the doors are hinged about an axis perpendicular to the plane of the planar sheet, and at some 
distance external to the edge of the cavity. On rotation about the hinge point, the planar elements 
can be moved so as to cover the bottom of the cavity partially, and alternatively, so as to leave 
the bottom of the cavity entirely clear. The planar elements may be secured to the lower surface 
of the planar sheet, in which case preferably the other free areas of the lower surface of the sheet 
are also covered by a sheet material to approximately the same depth as the planar elements. (By 
free areas are meant areas which are not covered by the planar door elements in the positions 
which those elements may be desired to occupy). Alternative the planar sheet from which the 
feed earner is formed may be machined or otherwise provided with a recess to accommodate the 
planar door elements so that the door elements are, at least when closed, substantially 
accommodated within the thickness of the sheet 

According to the invention an inkjet printer suitable for printing conventional paper stock is 
adapted to be suitable for printing CDs as well as conventional paper stock. This can be carried 
out without any requirement to make any physical adjustments to the printer when changing 
between a CD and paper. Accordingly a dual purpose printer is provided which prints 
conventional paper stock and is adapted to operate in accordance with the method described 
above. In the system according to the invention the CD is held in a carrier. 

The printer includes a carrier feed station and a carrier feed path. The carrier feed path comprises 
a straight through path which passes between the feed rollers of the printer and in close proximity 
to the print head inkjet surface. The path is made by cutting a slot or opening sufficient to permit 
the carrier to enter into the existing paper path, such that the carrier can be fed in a straight line 
from the carrier feed station through the print location and out of the printer whilst maintaining 
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an orientation suitable for printing. By print location is meant the location of the substrate under 
the print head for printing to take place. 



In addition it has been found necessary in some cases to alter the paper guides in conventional 
printing apparatus to ensure that a path is provided for the carrier such that, while printing, it is 
not moved materially out of its own plane. For example, printers may have plastic supports on 
the paper guides to induce a small amount of additional curvature in the paper as it comes off the 
roller. It has been found that removing the substantial part of such supports in the central region 
through which the carrier is diverted does not adversely affect the printing performance of the 
printer on standard paper stock, to any material degree, whilst improving the performance in 
printing CDs very substantially. 

The print feed station comprises a platform adapted to be fixed to the printer at a position aligned 
with the inlet to the CD feed path. The platform is adapted to support carriers in position prior 
to feeding, and accordingly has a plane aligned with the straight through print path. It has flanges 
forming walls on each side of the feed path, so as to ensure that carriers are properly aligned as 
they enter the feed path. Conveniently the platform is made from metal or plastic. At the front 
edge of the platform a slot or aperture is provided, through which the carrier can pass into the 
standard paper path, adjusted as referred to above. 

In adapting printers according to the invention it may be necessary to ensure that the paper feed 
switch is also activated by the CD carrier. 

Another variation of the invention provides that the feed switch detect the presence or absence 
of a CD in the carrier in order to prevent accidental printing onto an empty carrier. 

In a further variation of the invention, the feed carrier is passed only part way through the printer, 
and the CD is ejected or removed and the printer feed is then reversed to restore the carrier to the 
feed station. According to a further aspect of the invention there is provided a method of printing 
CDs automatically, comprising: 
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a) mechanically loading a CD into a feed carrier, the feed carrier comprising a holder having 
a substantially planar (upper) surface in which there is a cavity adapted to receive a CD 
so that the (upper) surface of the CD lies substantially planar with the upper surface of 
the feed carrier; 

b) mechanically moving the carrier, with the held CD, past an inkjet print head of an inkjet 
printer, and printing on the CD via the inkjet print head; 

c) to an emptying position, and mechanically emptying the CD from the feed carrier; 

d) and repeating the steps a) to c) for further CDs. 

The feed carrier may be cycled from a loading station at which loading takes place, past the print 
location, to an emptying station, and then back to the loading station. Alternatively, the loading 
station and the emptying station may be at the same physical location, in which case the feed 
carrier is cycled from that location past the print head, and back (while still holding the CD) to 
the same location, where it is emptied, for example by opening the doors under the cavity or by 
ejecting the CD upwards out of the feed carrier, and thereafter the next CD is loaded (after 
closing the doors if they are present). The cycle is then repeated. 

Preferably such a method uses a "paper stock" print engine, comprising print head (including 
associated movement mechanisms) and feed rollers preferably together with controlling circuitry, 
without any adaptation, or with minimal adaptation for handling the feed carrier. By "paper 
stock" print engine is meant one which is generally produced for use in printers of standard sheet 
paper stock. 

The following figures illustrate the feed carrier and a printer in accordance with the present 
invention. 
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Figure 1 is a planar view of a simple feed carrier. 

Figure 2 is a cross section of the feed carrier of Figure 1 . 

Figure 3 is a perspective view of a printer adapted for use with the feed carrier of Figure 1. 

Figures 4 and 5 are plan views of a modified feed carrier for use in the automated printing 
method. 

Figure 6 is a cross section of the feed carrier of Figures 4 and 5, with the doors shown in the 
closed position as in Figure 4. 

The figures are not drawn to scale. 

In this example the carrier (1) is in the form of a rigid substantially rectangular plate of width 140 
mm, length 240 mm, and thickness 1.6 mm. A recess (2) has been cut 1.2 (+/-0.1) mm deep in 
a shape complementary to that of a CD, leaving a recess 120 mm in diameter and 1 .2 mm deep 
with a flange (3) 15mm in width to support the CD in position. Securing tabs (not shown) are 
provided to prevent unwanted movement of the disk in the recess, particularly in the event it is 
of a slightly non-standard size. The bottom of the recess is cut away to leave an opening (4), 
which permits easy access to the CD for removal. The upper surface (5) of the feed carrier (1) 
is substantially planar and the feed carrier adapted such that the CD's upper surface is 
substantially flush with the upper surface (5). (In this context the terms upper and lower or 
bottom are intended to be relative terms for convenience in understanding the areas referred to 
and are not intended to denote the orientation in space of the article). 

In Figure 3, a printer is shown in a form adapted to operate in the method of the invention. The 
feed station (18) is mounted on the rear of the printer (19), and is aligned so that it supports a 
carrier (1 1) so that the plane of the carrier lies in the plane of the feed path and print location. 
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At the feed exit path the plastics paper support bar carries paper supports in the form of 
upstanding pillars. In the central region, the height of these pillars has been reduced to assure the 
carrier of undisturbed through path. 



Figures 4 and 5 show a feed carrier (21) provided with planar sheet doors (26, 26) pivoted about 
an axis (27, 27) perpendicular to the plane of the sheet and external to the cavity (22). In this 
case the doors (26) are shaped so that they substantially correspond to the shape of the flanges 
(3, Figure 1) in the earlier described carrier. Preferably the internal shaping of the doors (26) is 
such that the internal radius (28) corresponds to the radius of the cavity (22). In this way all 
elements of the door can be made to clear the edge of the cavity simultaneously. The depth of 
the cavity (22) also corresponds substantially to the depth of the cavity in the earlier described 
feed carriers (ie between the upper surface of the flanges (3, Figure 1) and the surface (5, Figure 
1) of the carrier). This is necessary to ensure that the upper surface of the CD is substantially 
flush with the surface (5, in Figure 1) of the feed carrier. Usually carriers of Figure 4, 5 are used 
in single purpose printing machines which are adapted for use for printing CDs in bulk. 

The description illustrates particular ways in which the invention can be implemented. The reader 
will appreciate that inventive features can be extended in a number of ways. 



8 

SUBSTITUTE SHEET (RULE 26) 



MDCID: <WO 



995271 .^A1 I > 



WO 99/52713 



PCT/GB99/01151 



CLAIMS: 

1 . A method of printing CDs in an inkjet printer having an inkjet print head, comprising 
loading a CD into a feed carrier comprising a substantially rigid holder having a 
substantially planar (upper) surface, the surface having a cavity adapted to receive a 
CD so that the (upper) surface of the CD lies substantially flush with the upper surface 
of the feed carrier, mechanically feeding the feed carrier (with the loaded CD) past the 
print head, and printing on the CD, and thereafter emptying the CD from the feed 
carrier. 

2. A method according to claim 1 in which the feed carrier in which the cavity is in the 
form of a bore which passes through the holder. 

3. A method according to claim 2 in which the bore of the carrier is closed off at a 
suitable position, for example its lower end, by doors which can be opened to permit 
ejection of the CD or emptying of the CD out of the carrier. 

4. A method according to claim 3 in which the feed carrier is in the form of a generally 
planar sheet, and the doors comprise thin planar, shaped elements hingedly secured to 
the bottom surface of the planar sheet, so that in the closed position they at least 
partially cover the bottom of the cavity. 

5. A method according to claim 4, in which the doors are hinged about an axis 
perpendicular to the plane of the planar sheet. 

5. A dual purpose inkjet printer which prints conventional paper stock and is adapted to 
operate in accordance with the method according to any of the preceding claims. 

7. A method of automatic printing CDs comprising: 



9 

SUBSTITUTE SHEET (RULE 26) 



DOCID: <WO 



WO 99/52713 PCT/GB99/01 151 

a) mechanically loading a CD into a feed carrier, the feed carrier comprising a holder 
having a substantially planar (upper) surface in which there is a cavity adapted to receive 
a CD so that the (upper) surface of the CD lies substantially planar with the upper surface 
of the feed carrier; 

b) mechanically moving the carrier, with the held CD, past an inkjet print head of 
an inkjet printer, and printing on the CD via the inkjet print head; 

c) to an emptying position, and mechanically emptying the CD from the feed carrier, 

d) and repeating the steps a) to c) for further CDs. 

8. A method according to claim 8, in which the feed carrier is as defined in any of claims 
1 to 5. 
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